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Abstract
Increased incidence of drug resistant uropathogens is attributed majorly to asymptomatic 
bacteriuria infections. This study was designed to determine the prevalence and antibiogram of 
bacteriological agents on asympotmatic bacteriuria among University students. Early morning mid-
stream urine samples were collected from 218 student participants comprising of 110 (51%) and 108 
(49%) females and males respectively. Isolates were cultured on MacConkey and Mannitol salt agar, 
characterized and identified using Gram stain, morphological and biochemical tests. Organisms 
isolated were Staphylococcus aureus, Escherichia coli and Staphylococcus saprophytic. Significant 
bacteriuria was observed in 8 out of the 48 (22%) bacteriuria positive, while 170 (72%) showed no 
growth of the test organisms. Staphylococcus aureus had the highest prevalence of 48% followed by 
Escherichia coli (26%) and Staphylococcus saprophytic (26%). All the bacterial isolates showed high 
susceptibility to Gentamicin. Staphylococcus isolates (Staph. aureus and Staph. saprophytic), showed 
very high resistance to the Beta lactam antibiotics used in the study, Escherichia coli was moderately 
resistant to the Beta lactams. The prevalence of asymptomatic bacteriuria among the University 
students is 4%. Staphylococcus aureus was the most frequently occurring organisms amongst those 
with significant bacteriuria. This study showed high rate of antibiotic resistant uropathogenic 
bacteria associated to asymptomatic bacteriuria treatment.
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Introduction
Urinary Tract Infections (UTI) is an inflammatory response of the urothelium to microbial 

invasion and is usually ascribed to bacteriuria or pyuria. Bacteria are the major causative agents of 
more than 95% of UTI cases [1]. UTI is one of the most commonly treated infections in primary 
healthcare [2,3]. More than 40% of the world female population develops a UTI at some point in 
their lives. Adult women have a 30 times more probability to develop a UTI than men according to 
the Health Promotion Board Singapore and Foxman, 2002. Women are prone to UTI due to some 
anatomical factors (e.g. shorter length of the urethra) that makes it easier for bacteria to gain access 
to the bladder, poor hygiene, sexual intercourse, use of contraceptive and hormonal variations e.g. in 
menopause [3,4]. The most common uropathogens are the Gram negative bacteria which accounts 
for 80% to 85% with Escherichia coli accounting for about 75.5%, while Staphylococcus species are 
the common Gram positive pathogens [5,6]. Other known UTI causative organisms include but not 
limited to Klebsiella, Proteus, Pseudomonas, Enterococcus, Enterobacter spp [3].

Asymptomatic UTIs occur following an invasion by the urinary pathogen which enters the 
bladder and are symptom free. They are diagnosed by quantitative culturing and microscopic 
analysis of samples obtained from an infected patient [7]. The term Asymptomatic Bacteriuria (ASB) 
refers to presence of ≥ 105 colony forming unit per millimeter (cfu/ml) of a bacteriuria species in an 
individual’s urine culture with absence of symptoms and they usually are eliminated from the body 
by the host defense mechanisms [8]. Treatment of ASB is not ideal except in pregnant women and 
those undergoing an invasive genitourinary procedure [9]. Increasing antimicrobial resistance and 
rate of recurrence among uropathogens poses a great threat in economic burden of these infections. 
The study therefore seeks to determine the prevalence rate of the ASB amongst students of Nnamdi 
Azikiwe University and to determine the antibiotic susceptibility profile.
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Methods
Study population, design and ethical consideration

The study population consisted of 218 students of the Faculty 
of Pharmaceutical Sciences, Nnamdi Azikiwe University, Awka, 
Anambra State, Nigeria. We analyzed urine samples from each 
participant, identified and isolated 3 bacteria implicated in UTIs 
namely; Staphylococcus aureus, Escherichia coli and Staphylococcus 
saprophytic which were subjected to antibiotic susceptibility tests 
to assess the sensitivity and resistance profile of the isolates. Ethical 
approval for the study was obtained from the Nnamdi Azikiwe 
University Teaching Hospital (NAUTH) (ref NAUTH/CS/66/
Vol. 10/161/2017/107). Patient participation was voluntary and all 
participants gave oral consent before participating in the study.

Sample collection
Early morning mid-stream urine was collected from each subject 

in a sterile universal container. The samples were well labeled, 
refrigerated and analyzed within 2 h to 4 h of collection. Study 
participants who were healthy and asymptomatic as at the time of 
sample collection, were guided on how to collect the urine samples 
to avoid contamination. Those on antibiotic within one week of the 
study were excluded from the study.

Bacteriology
Samples were inoculated using spread plate method on 

MacConkey agar as well as on Mannitol salt agar. The culture plates 
were incubated aerobically at 37°C for 24 h, after which the numbers 
of suspected colonies were counted [10,11]. Samples with colony 
equal to or greater than approximately 105 CFU/ml were considered 
to have significant bacteriuria while those with less than 105 CFU/ml 
were recorded as being insignificant. Bacteria isolates were subjected 
to microscopic and biochemical (Simmon citrate utilization test, 
indole test, catalase test and coagulase) tests for identification and 
characterization. Gram staining was also done.

Antimicrobial susceptibility test
Antibiotic susceptibility testing of the isolated test organisms; 

Staphylococcus aureus, Escherichia coli and Staphylococcus saprophytic 
was carried out using antibiotic discs containing: Ceftazidine (30 µg), 
Gentamicin (10 µg), Cefixime (5 µg), Ofloxacin (5 µg), Augmentin 
(30 µg), Nitrofurantoin (300 µg), Ciprofloxacin (5 µg) (10 µg), 
Cefuroxime (30 µg), Ceftriaxone (30 µg), Erythromycin (5 µg), 
Cloxacilin (5 µg). A loopful of standardized overnight culture of 
each isolate was placed on Mueller-Hinton agar prepared according 
to manufacturer’s instructions. The agar was incubated at 37°C for 
24 h in an inverted position. A well calibrated measuring ruler was 
used to measure the diameter of the zone of inhibition in millimeters 
and interpreted by the recommendations of the Clinical Laboratory 
Standard Institute (CLSI, 2017).

Results
Of the 218 samples examined, 8 (4%), showed significant 

bacteriuria, 40 (18%) had insignificant bacteriuria while 170 (78) 
had no growth (Table 1). Table 2 summarizes the age and sex 
distribution of the study participants. The data shows that out of the 
8 samples with significant bacteriuria, 6 (75%) where found in 11 to 
20 ages group, while 2 (25%) was from 21 to 30 age group. Table 3 
showed that Staphylococcus aureus was the most frequently occurring 
organisms amongst those with significant bacteriuria, followed by 
Staphylococcus saprophytic 2 (25%) while none of the subjects had 

significant Escherichia coli infections. Of the subjects with significant 
bacteriuria, 5 (63%) and 3 (37%) were male and females respectively.

Staphylococcus aureus isolates were highly resistant (>60%) to 
almost all the antibiotic with the exception of Gentamicin, Ofloxacin 
and Erythromycin where it had 3 (13%), 8 (35%) and 8 (34%) 
respectively. It showed a good level of susceptibility to Gentamicin 
(87%) and ofloxacin (65%). Five antibiotics namely; Ceftazidine, 
Cefixime, Ofloxacin, Nitrofurantoin and Ciprofloxacin were found to 
be most effective against Escherichia coli with sensitivity of above 50%. 
Staphylococcus saprophytic was resistant to almost all the antibiotics 
but showed high sensitivity to Gentamicin. Antibiotic susceptibility 
pattern of the isolates is shown in Table 4.

Discussion
It has been observed that bacteriuria is preceded by colonization 

by the specific species of bacteria that produces Urinary Tract 
infection [12,13]. Bacteria in such asymptomatic bacteriuria are 
known to majorly promote spread of multi-drug resistant pathogen. 
Different microbes are known to infect and cause bacteriuria. The 
prevalence of Asymptomatic bacteriuria in the study was 4%, the 
value is in contradiction with reports where prevalence rate of 
75.2%, 25% respectively were reported [14,15]. The low prevalence 
of bacteriuria in this study could be attributed to population of the 
student (482) in the campus as at the time of the study as compared 
to that obtainable in suburban Nigeria. Staphylococcus aureus had 
the highest frequency of occurrence at 48%. Escherichia coli and 
Staphylococcus saprophytic had 26% each. The most prevalent 
organism reported in this study is known to be commensal organism 
found commonly in skin microflora and mucous membranes. It is 
known to cause opportunistic infections mostly among immune-
compromised individuals [16]. It has been reported to cause 
bloodstream, skin and soft tissue infections including UTI [17,18]. A 
similar but higher prevalence rate of Staphylococcus aureus have 
been reported [19-22]. However, discordant results had been 
reported in other studies [23,24]. High prevalence of Staphylococcus 
aureus can be ascribed to its high tolerance to pH and temperature 
variations thus having greater ability of colonizing different areas of 
the body [25].

The prevalence of bacteriuria among females was higher than that 
in males as obtained from the present study. This is in agreement with 
studies by [26,27], which showed a higher prevalence of bacteriuria in 
females than in males especially in youths/young adults. Staphylococcus 

Number of occurrence Percentage (%) 
occurrence

Significant bacteriuria 8 4

Insignificant bacteriuria 40 18

No growth 170 78

Total 218 100

Table 1: Number of urine samples obtained from study population.

Age 
group 
(years)

No of 
female

No of 
male

Frequency of 
participants by 

age

Frequency of participants 
with significant bacteriuria

1 to 10 0 0 0 0

11 to 20 28 36 59 6

21 to 30 83 73 156 2

31 to 40 2 1 3 0

Total 108 110 218 8

Table 2: Age and sex distribution of participants.
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saprophytic also showed higher incidence rate in females than in 
males as reported [28]. Lack of circumcision as well as homosexual 
activities has been reported to be a possible reason for high incidence 
of Staphylococcus aureus in males than in females as reported by the 
present study [29]. Other factors include poor hygiene on the part of 
the male students who are understandably more engaged in outdoor 
activities such as sports than their female counterparts and are less 
disposed to hygienic practices such as frequent bathing, frequent 
washing of hands as well as washing of private parts after urination 
Staphylococcus saprophytic was highly susceptible to Gentamicin 
(84%) [30], with 100% resistance to Ceftazidine, Cefuroxime, 
Cloxacilin and Augmentin®. Similar antibiotic susceptibility profile 
was also recorded for Staphylococcus aureus with susceptibility to 
Gentamicin being 84% and 100% resistance to same antibiotics with 
the exception of Cefuroxime. It is very plausible to envisage similar 
pattern of resistance by the test staph species to the members of the 
β-lactams. The inherent weakness associated with this antimicrobial 
class is resident in their β-lactam chemical ring nucleus, known to 
be susceptible to attack by β-lactamase enzymes produced by certain 
microbial strain including some Staph species. Escherichia coli also 
showed high susceptibility to Gentamicin (92%) and Nitrofurantoin 
(83%) but had the least susceptibility to Augmentin (17%) [18,31]. 
Similar High susceptibility of Escherichia coli to Gentamicin and 
Nitrofurantoin had previously been reported [32-34].

In conclusion, the prevalence of asymptomatic bacteriuria 
among the University students is 4%. Staphylococcus aureus was the 
most frequently occurring organisms amongst those with significant 
bacteriuria. Gentamicin had the best antibacterial activity against the 
study isolates. The high level of resistance of isolates to antibiotics 
was found among commonly used oral antibiotics and thus the 
antibiotic resistance of these isolates could be attributed to abuse 
and/or inappropriate use of antibiotics in Nigeria. This study 
therefore highlights the need for a renewed emphasis on 
antimicrobial stewardship, increased recognition and understanding 
of ASB. We however, not recommended that, for empiric treatment 
of asymptomatic bacteriuria within Agulu and environs Gentamicin, 
Nitrofurantoin, and Cefuroxime are the first line of choice.
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